Effect of growth factors on proliferation, apoptosis and protein kinase A expression in cultured porcine cumulus oophorus cells.
The proliferation, apoptosis and protein kinase A (PKA) in porcine cumulus oophorus (CO) before and after 40 h of culture together with oocytes in the presence of IGF-I, IGF-II and EGF (all at 10 ng x mL(-1) medium) were compared. Cellular proliferation, apoptosis and PKA contents were evaluated by immunocytochemistry using specific antibodies against PCNA, TUNEL and catalytic (C-alpha) and regulatory (RI) subunits of PKA. The in-vitro culture of oocyte-CO complexes in a basal medium was accompanied by a decrease in the proportion of PCNA-positive CO cells (from 51 to 36%, p < 0.05). The addition of either IGF-I or EGF to the culture medium prevented this process and increased the proliferation rate (64 and 67% respectively, p < 0.001). During culture, the percentage of apoptotic (TUNEL-positive) CO cells increased from 42 to 57% (p < 0.01). The addition of IGF-I or EGF resulted in the inhibition of apoptosis to 36 and 12% respectively (p < 0.001). IGF-II and EGF reduced the amount of PKA catalytic subunits in the CO (percentage of cells with immunoreactive PKA catalytic subunits (28%, p < 0.05 and 27%, p < 0.05 respectively; versus control -41%), whilst the effect of IGF-I on this index was insignificant (31%). The expression of the PKA regulatory subunit was increased by EGF (51% compared with 29% in the control, p < 0.05), but not by IGF-I or IGF-II (30 and 29%). Our observations demonstrate that 40 h of culture of porcine CO resulted in a decrease in the proliferation and development of apoptosis in CO cells. IGF-I or EGF can stimulate proliferation and inhibit apoptosis. The influence of growth factors on the PKA content of the CO suggests that cAMP/PKA may be a mediator of the action of growth factors on these cells. The differential effects of IGFs and EGF on the regulatory subunit of PKA may indicate differences between their mechanisms of action.